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material, the self-extinguishing action of a combustion adjusting dgent or the removal of heat of combustion by the combustible ma- 
terial prevents scorching from occurring in the combustible material or from advancing so much as in the past; and a device for 
producing a low flame propagation cigarette. The device of producing a low flame propagation cigarette comprises a combustion 
adjusting agent applied region forming unit (30, 30*) for forming combustion adjusting agent applied regions in a plurality of longi- 
tudinally or peripherally spaced positions in a wrapping paper web (20a) being conveyed on a wrapping paper conveyer unit (18), a 
unit (14) for feeding cut tobacco to the wrapping paper having been formed with the combustion adjusting agent applied regions, a 
wrapping tube unit (23) for wrapping the wrapping paper having cut tobacco fed thereto into a cigarette form, and a cigarette cutting 
unit (28) for cutting the wrapping paper wrapped into a cigarette form into lengths corresponding to the length of a cigarette. 9 
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SPECIFICATION 



Method and Device for Producing Low Flame Propagation Cigarette 

TECHNICAL FIELD 

The present invention pertains to a method for producing a low flame propagation 
cigarette and a device for producing a low flame propagation cigarette. 

CONVENTIONAL TECHNOLOGY 

The low flame propagation cigarette is a cigarette constituted such that it may not be 
burnt when holding after lighting, or is a cigarette constituted such that when holding after 
lighting, if it is erroneously dropped oh a combustible material, in spite of its continuous 
combustion, the heat of combustion is removed by the combustible material, so that the 
combustible material is self-extinguished. The existence of the low flame propagation cigarette 
itself has already been well known from Japanese Patent No. 2783803. 

In the low flame propagation cigarette presented in the above-mentioned patent journal, a 
combustion adjustor is spread in a ring shape at several positions mutually separated at a 
prescribed interval along the longitudinal direction of the cigarette in a wrapping paper. 
Subsequently, if the low flame propagation cigarette is left [not smoked] after lighting it, the 
combustion is extinguished when it arrives at the ring-shaped combustion adjustor. If smoking of 
the cigarette is continued after lighting, the combustion is not extinguished by the combustion 
adjustor, even if the combustion arrives at the ring-shaped combustion adjustor. 

In the conventional low flame propagation cigarette with the above-mentioned 
constitution, it is burnt like an ordinary cigarette without a low flame propagation during the 
combustion among several ring-shaped combustion adjusters. For this reason, if the above- 
mentioned conventional low flame propagation cigarette is erroneously left on a combustible 
material during combustion among several ring-shaped combustion adjusters, the combustible 
material is not burnt until the combustion arrives at the ring-shaped combustion adjustor and is 
extinguished by the combustion adjustor; however, a severe scorching is caused in accordance 
with the type of combustible material. 

The present invention considers the abbve-mentionedsituations, and its objective is to 
provide a method and device for producing a low flame propagation cigarette in which the 
combustion is extinguished by a combustion adjustor, even if a lighted cigarette is erroneously 
left on a combustible material, or the heat of combustion is removed by the combustible material 
rather than burning the combustible material, so that scorching is prevented from being caused or 
from advancing as much as in the past. 
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PRESENTATION OF THE INVENTION 

In order to achieve the above-mentioned objective of the present invention, the method 
for producing a low flame propagation cigarette of the present invention is characterized by: 
being equipped with a wrapping-paper conveying process that conveys a wrapping paper for a 
cigarette; a combustion-adjustor spread region forming process that forms combustion-adjustor 
spread regions for the wrapping paper being conveyed in the wrapping-paper conveying process; 
a cut-tobacco supply process that supplies cut tobacco to the wrapping paper in which the above- 
mentioned combustion-adjustor spread regions are formed in the combustion-adjustor spread 
region forming process; a wrapping tube process that wraps the wrappingpaper to which the cut 
tobacco is supplied in the cut-tobacco supply process and the cut tobacco into a cigarette form; 
and a cigarette cutting process that cuts the paper wrapped along with the cut tobacco into a 
cigarette form in the wrapping tube process in accordance with the length in the longitudinal 
direction of the above-mentioned cigarette. 

In the low flame propagation cigarette manufactured by the method of the present 
invention with the above-mentioned constitution, with the adjustment of each width and number 
of the combustion-adjustor spread regions, the time required until the self-extinguishment from 
the moment of being left after lighting and the temperature of the combustion, even if the 
combustion is continued without being self-extinguished, can be optionally set. 

As a result, even if the lighted cigarette is erroneously left on a combustible material, the 
combustion is self-extinguished by the combustion adjuster, or the heat of combustion is 
removed by the combustible material without burning it, so that scorching can be prevented from 
being caused in the combustible material or from advancing as much as in the past. 

In the method for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, needless to say, the wrapping paper conveyed in the 
wrapping-paper conveying process is a long web before being cut into each cigarette form. While 
such a long web-shaped wrapping paper is conveyed in the wrapping-paper conveying process, 
the combustion-adjustor spread regions are formed in the combustion-adjustor spread region 
forming process, so that the combustion-adjustor spread regions can be accurately formed at a 
desired number and a desired density. 

In the method for producing a low flame propagation^cigarette of the present invention 
with the above-mentioned constitution, in the combustion-adjustor spread region forming 
process, the combustion-adjustor spread region forming operation is preferably carried out by 
synchronizing with the wrapping-paper cutting operation in the cigarette cutting process. 

In the method for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, a combustion-adjustor spread region inspecting process 
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for inspecting the distribution (including the pattern and number) and density of the combustion 
adjustor bands formed for the wrapping paper in the combustion-adjustor spread region forming 
process is preferably further provided between the combustion-adjustor spread region and the 
cut-tobacco supply means. 

With the formation of the combustion-adjustor spread regions in the combustion-adjustor 
spread region forming process between the long web-shaped wrapping paper being conveyed in 
the wrapping-paper conveying process, the combustion-adjustor spread regions can be accurately 
formed at a desired number and a desired density in a desired pattern, and the distribution 
(including the pattern and number) and density of the combustion-adjustor spread regions formed 
in this manner can be precisely inspected. 

In this case, in the combustion-adjustor spread region inspecting process, light is 
projected from one surface of the wrapping paper for a cigarette after the combustion-adjustor 
spread regions are formed, then the transmitted light is detected from the other surface of the 
wrapping paper for a cigarette after the combustion-adjustor spread regions are formed. The 
distribution and density of the combustion-adjustor spread regions formed for the wrapping paper 
can be inspected by the intensity distribution of the transmitted light. 

In the method for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, in the combustion-adjustor spread region forming 
process, when the wrapping paper is wrapped into a cigarette form, the above-mentioned several 
combustion-adjustor spread regions are preferably formed on the inner surface of the wrapping 
paper. 

In this manner, the appearance of the cigarette can be formed without a sense of 
incompatibility with conventional cigarettes, and the possibility that the above-mentioned several 
combustion-adjustor spread regions formed in the wrapping paper will be damaged for any 
reason during the storage of the cigarette is greatly reduced 

In the method for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, in the combustion-adjustor spread region forming 
process, several combustion adjustor bands extended along the longitudinal direction can also be 
formed when the wrapping paper is wrapped into a cigarette form. 

In the method for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, in the combustion-adjustor spread region forming 
process, several combustion adjustor regions separated by a prescribed interval in the 
longitudinal direction and extended along the longitudinal direction can also be favorably formed 
when the wrapping paper is wrapped into a cigarette form. 

The above-mentioned interval can be made to correspond to the length in the longitudinal 
direction of each cigarette. In this case, in the above-mentioned wrapping paper, the above- 
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mentioned combustion-adjustor spread regions are preferably not formed at a prescribed distance 
in the longitudinal direction when the above-mentioned wrapping paper is wrapped in a cigarette 
form from the lighting end when the wrapping paper is cut for each cigarette. 

The reason for this is that immediately after the lighting end of each cigarette is lighted, 
the cigarette is seldom left and deterioration of the lighting performance is prevented during 
lighting. 

According to the experiment of these inventors, the above-mentioned prescribed distance 
is preferably set in a range of about 10-25 mm. 

Furthermore, since the conveying direction of the wrapping paper in the wrapping-paper 
conveying process is the longitudinal direction when the wrapping paper. is wrapped into a 
cigarette form, preferably, in the combustion-adjustor spread region forming process, a roller 
makes contact with the above-mentioned wrapping paper conveyed in the wrapping-paper 
conveying process and rotates in the above-mentioned conveying direction, and combustion- 
adjustor spread region transfer regions corresponding to the above-mentioned combustion- 
adjustor spread regions are formed on the outer peripheral surface of the above-mentioned roller. 
The combustion adjustor is supplied to the outer peripheral surface of the above-mentioned roller 
from a combustion adjustor adherer, and the combustion adjustor is adhered. 

When a roller is used in the combustion-adjustor spread region forming process, since the 
width and diameter (that is, the peripheral length of the outer peripheral surface) can be easily 
changed, as a result, the combustion-adjustor spread region transfer regions formed on the outer 
peripheral surface of the roller can also be easily changed. 

Also, in the combustion-adjustor spread region forming process, a nozzle contacts or 
approaches the above-mentioned wrapping paper conveyed by the wrapping-paper conveying 
process, several nozzle holes are formed in the nozzle, and the combustion adjustor can be 
supplied to the above-mentioned nozzle from a combustion adjustor supplier. 

When the nozzle in which several nozzle holes are formed is utilized in the combustion- 
adjustor spread region forming process, the jet timing of the combustion adjustor from the nozzle 
holes of the nozzle can be easily changed. As a result, in the combustion-adjustor spread region 
forming process, when the wrapping paper is wrapped into a cigarette form, a prescribed interval 
is opened in the longitudinal direction, and when several combustion adjustor bands are formed, 
the above-mentioned prescribed interval is easily adjusted, compared with the former 
combustion-adjustor spread region forming process using the roller. 

In order to achieve the above-mentioned objective of the present invention, the device for 
producing a low flame propagation cigarette of the present invention is characterized by: being 
equipped with a wrapping-paper conveying unit that conveys a wrapping paper for a cigarette; a 
combustion-adjustor spread region forming unit that forms combustion-adjustor spread regions 
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for the wrapping paper conveyed by the wrapping-paper conveying unit; a cut-tobacco supply 
unit that supplies cut tobacco to the wrapping paper in which the above-mentioned combustion- 
adjustor spread regions are formed by the combustion-adjustor spread region forming unit; a 
wrapping tube unit that wraps the wrapping paper to which the cut tobacco is supplied by the cut- 
tobacco supply unit and the cut tobacco into a cigarette form; and a cigarette cutting unit that cuts 
the wrapping paper wrapped along with the cut tobacco into a cigarette form by the wrapping 
tube unit in accordance with the length in the longitudinal direction of the above-mentioned 
cigarette. 

In other words, in the device for producing a low flame propagation cigarette of the 
present invention with the above-mentioned constitution, a low flame propagation cigarette is 
manufactured. Thus, all the advantages attainable with the low flame propagation cigarette 
manufactured by the method of the present invention as mentioned above can be exerted. 

In the device for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, needless to say, the wrapping paper conveyed by the 
wrapping-paper conveying unit is a long web before being cut into each cigarette form. 

In the device for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, in the combustion-adjustor spread region forming unit, 
the combustion-adjustor spread region forming operation is preferably carried out by 
synchronizing with the wrapping-paper cutting operation in the cigarette cutting unit. 

In the device for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, a combustion-adjustor spread region inspecting unit for 
inspecting the distribution (including the pattern and number) and density of the combustion- 
adjustor spread regions formed for the wrapping paper by the combustion-adjustor spread region 
forming unit is preferably further provided before the supply of the cut tobacco by the cut- 
tobacco supply unit after the formation of the combustion-adjustor spread regions for the 
wrapping paper by the combustion-adjustor spread region forming unit. 

With the formation of the combustion-adjustor spread regions in the combustion-adjustor 
spread region forming unit between the long web-shaped wrapping papers conveyed in the 
wrapping-paper conveying unit, the combustion-adjustor spread regions can be accurately formed 
at a desired number and a desired density in a desired pattern, and the distribution (including the 
pattern and number) and concentration of the combustion-adjustor spread regions formed in this 
manner can be precisely inspected. 

In this case, in the combustion-adjustor spread region inspecting unit, light is projected 
from one surface of the wrapping paper for the cigarette after the combustion-adjustor spread 
regions are formed; the transmitted light is detected from the other surface of the wrapping paper 
for the cigarette after the combustion-adjustor spread regions are formed. The distribution and 
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density of the combustion-adjustor spread regions formed for the wrapping paper can be 
inspected by the intensity distribution of the transmitted light. 

In the device for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, preferably, the combustion-adjustor spread region 
forming unit is disposed such that it can make contact with the wrapping paper conveyed by the 
wrapping-paper conveying unit and is provided with a wrapping-paper contact and separation 
unit for selectively contacting the wrapping paper conveyed by the wrapping-paper conveying 
unit to and from the combustion-adjustor spread region forming unit. 

In this case, the wrapping-paper contact and separation unit preferably separates the 
above-mentioned wrapping paper from the combustion-adjustor spread region forming unit while 
conveying of the wrapping paper of the wrapping-paper conveying unit is stopped. 

In the device for producing a low flame propagation cigarette of the present invention 
with the above-mentioned constitution, in the combustion-adjustor spread region forming unit, 
when the wrapping paper is wrapped into a cigarette form, the above-mentioned several 
combustion-adjustor spread regions are preferably formed on the inner surface of the wrapping 
paper. 

In this manner, the appearance of the cigarette can be formed without a sense of 
incompatibility with conventional cigarettes, and the possibility that the above-mentioned several 
combustion-adjustor spread regions formed in the wrapping paper will be damaged for any 
reason during the storage of the cigarette is greatly reduced. 

Furthermore, in the device for producing a low flame propagation cigarette of the present 
invention with the above-mentioned constitution, in the combustion-adjustor spread region 
forming unit, several combustion adjuster bands extended along the longitudinal direction can 
also be formed when the wrapping paper is wrapped into a cigarette form. 

Furthermore, in the device for producing a low flame propagation cigarette of the present 
invention with the above-mentioned constitution, in the combustion-adjustor spread region 
forming unit, several combustion adjuster bands separated by prescribed intervals in the 
longitudinal direction and extended along the longitudinal direction can be formed when the 
wrapping paper is wrapped into a cigarette form. 

The above-mentioned interval can be made to correspond to the length in the longitudinal 
direction of each cigarette. In this case, in the above-mentioned wrapping paper, the above- 
mentioned combustion-adjustor spread regions are preferably not formed at a prescribed distance 
in the longitudinal direction when the above-mentioned wrapping paper is wrapped in a cigarette 
form from the lighting end when the wrapping paper is cut for each cigarette. 
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The reason for this is that immediately after the lighting end of each cigarette is lighted, 
the cigarette is seldom left and deterioration of the lighting performance is prevented during 
lighting. 

According to the experiment of these inventors, the above-mentioned prescribed distance 
is preferably set in a range of about 10-25 mm. 

Furthermore, since the conveying direction of the wrapping paper in the wrapping-paper 
conveying unit is the longitudinal direction when the wrapping paper is wrapped into a cigarette 
form, the combustion-adjustor spread region forming unit can be equipped with a roller that 
makes contact with the above-mentioned wrapping paper conveyed by the wrapping-paper 
conveying unit and rotates in the above-mentioned conveying direction, cbmbustion-adjustor 
spread region transfer regions formed in accordance with the above-mentioned combustion- 
adjustor spread region on the outer peripheral surface of the above-mentioned roller, and a 
combustion adjustor adherer that supplies the combustion adjuster to the outer peripheral surface 
of the above-mentioned roller and adheres the combustion adjuster. 

Also, the combustion-adjustor spread region forming unit can be equipped with a nozzle 
that contacts or approaches the above-mentioned wrapping paper conveyed by the wrapping- 
paper conveying unit, several nozzle holes formed in the nozzle, and a combustion adjustor 
supplier that supplies the combustion adjustor to the above-mentioned nozzle. 

Also, in the former above-mentioned combustion-adjustor spread region forming unit 
using a roller, since the width and diameter (that is, the peripheral length of the outer peripheral 
surface) can be easily changed, as a result, the combustion-adjustor spread region transfer regions 
formed on the outer peripheral surface of the roller can also be easily changed. 

Also, in the latter combustion-adjustor spread region forming unit using the nozzle, since 
the jet timing of the combustion adjustor from the nozzle holes of the nozzle can be easily 
changed, as a result, in the combustion-adjustor spread region forming unit, when the wrapping 
paper is wrapped into a cigarette form, a prescribed interval is opened in the longitudinal 
direction, and when several combustion adjustor bands are formed, the above-mentioned 
prescribed interval is easily adjusted, compared with the former combustion-adjustor spread 
region forming unit using the roller. 

Next, the device for producing a low flame propagation cigarette according to the method 
for producing a low flame propagation cigarette in an embodiment of the present invention is 
explained in detail referring to the attached figures while mentioning various modified examples. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 outlines the entire constitution of the device for producing a low flame 
propagation cigarette, which manufactures a low flame propagation cigarette and includes a 
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wrapping-paper inspection means for the low flame propagation cigarette, in an embodiment of 
the present invention. 

Figure 2 is an enlarged diagram showing the periphery of a combustion-adjustor spread 
region forming unit that is a new constitution of the device for producing a low flame 
propagation cigarette of Figure 1. 

Figure 3A is an enlarged side view showing a roller of the combustion-adjustor spread 
region forming unit of Figure 2, a combustion adjustor adherer, and a long web of a wrapping 
paper conveyed by a wrapping-paper conveying unit. 

Figure 3B is a front view showing the roiler, the combustion adjustor adherer, and the 
web of Figure 3 A. 

Figures 4A, 4B, 4C, and 4D show various examples of several combustion adjustor bands 
of combustion-adjustor spread regions, formed by various combustion-adjustor spread region 
transfer regions of the outer peripheral surface of the roller, on one surface of the long web of the 
wrapping paper conveyed by the wrapping-paper conveying unit by the combustion-adjustor 
spread region forming unit of Figure 2. 

Figure 4E is an oblique view showing a state in which the low flame propagation 
cigarette manufactured by the device of Figure 1 from the long web of the wrapping paper of 
Figure 4D is connected to a filter and in which a chip paper of the filter is cut and opened. 

Figure 5 is an enlarged diagram showing a modified example of the combustion-adjustor 
spread region forming unit of the device for producing a low flame propagation of Figure 1 and 
its periphery. 

Figure 6A is an enlarged side view showing a modified example of the combustion- 
adjustor spread region forming unit. 

Figure 6B is a front view showing the nozzle of Figure 6A. 

Figure 6C is an end surface diagram showing the end surface of a wrapping-paper facing 
part of the nozzle from the direction opposite to the side view of Figure 6A. 

Figure 7 is an enlarged outlined diagram showing a wrapping-paper inspecting unit for a 
low flame propagation cigarette of the device of Figure 1 and an inferior-product removal unit. 

Figure 8 A is an outlined plan view showing a state in which the wrapping-paper 
inspecting unit for a low flame propagation cigarette of Figure 7 inspects several combustion 
adjustor bands of the combustion-adjustor spread regions formed by the device for producing a 
low flame propagation cigarette of Figure 1 from the long web of the wrapping paper conveyed 
by the wrapping-paper conveying unit of Figure 1 . 

Figure 8B shows results inspected by the wrapping-paper inspecting unit for a low flame 
propagation cigarette in the manner as shown in Figure 8A. 



35-2597 



12 



Figure 9 shows various results that can be inspected by the wrapping-paper inspecting 
unit for a low flame propagation cigarette of Figure 7. 

Figure 1 OA is an enlarged oblique view showing another example of a low flame 
propagation cigarette that can be manufactured by the device of the present invention. 

Figure 1 OB is an enlarged oblique view showing another example of a low flame 
propagation cigarette that can be manufactured by the device of the present invention. 

PREFERRED EMBODIMENTS OF THE INVENTION 

First, referring to Figure 1, the entire constitution of the device for producing a low flame 
propagation cigarette in an embodiment of the presenf invention is outlined. 

The constitution of the device for producing a low flame propagation cigarette shown in 
Figure 1 is the same as the conventional device for producing a cigarette except for a device 10 
for manufacturing a wrapping paper for a low flame propagation cigarette and a wrapping-paper 
inspecting unit 11. 

The device for manufacturing a low flame propagation cigarette shown in Figure 1 
contains an air-permeable cut-tobacco conveying unit 12. Such a cut-tobacco conveying unit 12 
uses an air-permeable conveying unit [sic]. A cut-tobacco supply passagepart 14isextended 
from the cut-tobacco supply source, which is not shown in the figure, to the cut-tobacco 
conveying unit 12. From the cut-tobacco supply source not shown in the figure, cut tobacco is 
conveyed via the cut-tobacco supply passage part 14 to the cut-tobacco conveying unit 12 by an 
airflow. 

The cut tobacco from the above-mentioned cut-tobacco supply source is pressed in an 
oblong band shape with a prescribed width along the center line of the transport direction 
(longitudinal direction) of the cut-tobacco carrying unit 12 against the cut tobacco carrying unit 
12* at the terminal of the cut-tobacco supply passage part 14 by the air flow. 

At the terminal E of the transport direction of the cut-tobacco conveying unit 12, the 
terminal of the main part of the wrapping-paper conveying unit 18 for conveying the wrapping 
paper for a cigarette from a wrapping-paper supply source 16 for a cigarette is positioned. In this 
embodiment, a long web roll 20 as a material of the wrapping paper before being cut into the 
wrapping paper for each cigarette is freely rotatably disposed in the wrapping-paper supply 
source 16, and a long web 20a drawn out of the roll 20 by the above-mentioned main part of the 
wrapping-paper conveying unit 1 8 for conveying the wrapping paper for a cigarette from the roll 
20 is conveyed up to the above-mentioned terminal via a looseness-prevention mechanism. 



* [Japanese text is redundant in many areas.] 
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In this embodiment, the above-mentioned main part of the wrapping-paper conveying unit 
1 8 includes a number of tension roller pairs, guide roller pairs, and driving roller pairs; 

In the wrapping-paper supply source 16, the same type of roll 20' as the roll 20 is freely 
rotatably disposed. The starting end of a web 20 ? a of another roll 20' is opposite to the long web 
20a drawn out of the wrapping-paper conveying unit 1 8 from the roll 20 via an automatic 
connector 21. If the terminal of the web 20a from the roll 20 is detected by the automatic 
connector 21 , the automatic connector 21 connects the starting end of the web 20'a of another roll 
20' to the terminal of the web 20a of the roll 20. The web 20'a of another roll 20' subsequent to 
the web 20a of the roll 20 is then conveyed toward the terminal of the above-mentioned main 
part of the wrapping-paper conveying unit 1 8 by the wrapping-paper conveying unit 1 8*. 

The wrapping-paper conveying unit 1 8 has a wrapping-paper support conveyor 22 
subsequent to the terminal of the above-mentioned main part. In this embodiment, the wrapping- 
paper support conveyor 22 uses a conveyor belt 22a supported by several guide rollers and 
driving rollers, with the web 20a or 20'a from the terminal of the above-mentioned main part 
being mounted on the upper horizontal moving part of the conveyor belt 22a and conveyed by the 
conveyor belt 22a, 0 

At the terminal E in the conveying direction of the cut-tobacco conveying unit 12, tongs 
not shown in the figure are disposed; at said terminal E, the cut tobacco is guided onto the web 
20a or 20*a on the upper horizontal moving part of the conveyor belt 22a by the above-mentioned 
tongs. The conveying direction of the web 20a or 20'a due to the upper horizontal mo ving part of 
the conveyor belt 22a is the same as the conveying direction of the cut tobacco due to the cut- 
tobacco conveying unit 12, with the center line in the conveying direction of the cut-tobacco 
conveying unit 12 and the center line in the conveying direction of the upper horizontal moving 
part of the conveyor belt 22a being opposite to each other in the vertical direction. Therefore, the 
cut tobacco guided onto the web 20a or 20'a on the upper horizontal moving part of the conveyor 
belt 22a is deposited in an oblong band shape along the center line in the conveying direction of 
the web 20a or 20'a on the web 20a or 20'a by the above-mentioned tongs from the terminal E in 
the conveying direction of the cut-tobacco conveying unit 12. 

A wrapping tube unit 23 is disposed along the upper horizontal moving part of the 
conveyor belt 22a. The wrapping tube unit 23 winds the web 20a or 20 ? a in which the cut tobacco 
is deposited in an oblong band shape (i.e., in an oblong cylindrical shape) on the upper horizontal 
moving part of the conveyor belt 22a along with the advance of the upper horizontal moving part 
of the conveyor belt 22a. 

The wrapping tube unit 23 includes winders 24a and 24b, paste adherer 25, and paste 
dryer 26 arranged along the conveying direction of the above-mentioned upper horizontal moving 
part. The winder 24a winds both sides of the web 20a or 20 f a in which the cut tobacco is 
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deposited in an oblong band shape on the upper horizontal moving part, forms a U-shaped cross 
section, and further bends one side in a tubular shape so that the cut tobacco may be included 
onto the oblong band-shaped cut tobacco. The paste adherer 25 adheres a paste to the edge of one 
side of the web 20a or 20'a in an upward raised state. Another winder 24a bends one side of the 
web 20a or 20'a, in which the paste is adhered to the edge, in a tubular shape toward the edge of 
the other side that has already been bent in a tubular shape as mentioned above. As a result, the 
web 20a or 20'a is molded into a cylindrical oblong cigarette bar CB containing the cut tobacco. 

The oblong cigarette bar CB dries the paste by passing through the paste dryer 26, is cut 
into a prescribed length by a cutting unit 28 disposed adjacently to the paste dryer 26, and 
becomes a cigarette CG with a prescribed length. T 

In other words, the conveying direction of the long web 20a or 20'a of the wrapping paper 
conveyed by the wrapping-paper conveying unit 18 is the longitudinal direction when the long 
web 20a or 20'a of the wrapping paper is wrapped into a cigarette form. 

The above constitution mentioned up to now in the device for producing a low flame 
propagation cigarette shown in Figure 1 is the same as the constitution of the conventional device 
for producing a cigarette. * 

As shown in Figure 1 , the device 1 0 for manufacturing a wrapping paper for a low flame 
propagation cigarette, which is a new constitution, is equipped with a combustion-adjustor spread 
region forming unit 30 used in combination with the above-mentioned main part of the 
wrapping-paper conveying unit 18. 

Next, in addition to Figure 1, referring to Figure 2 showing the enlarged periphery of the 
combustion adjustor region forming unit 30 of the device for producing a low flame propagation 
cigarette of Figure 1, the constitution of the combustion-adjustor spread region forming unit 30 is 
explained in detail. . 

Using the combustion adjustor for adjusting the flame propagation of the wrapping paper 
of the cigarette CG, the combustion-adjustor spread region forming unit 30 forms combustion- 
adjustor spread regions with a desired pattern on the inner surface when the web 20a or 20'a is 
wrapped into a cigarette form in the long web 20a or 20'a of the wrapping paper conveyed by the 
above-mentioned main part of the wrapping-paper conveying unit 18. In this embodiment, the 
combustion-adjustor spread regions formed on the above-mentioned inner surface by the 
combustion-adjustor spread region forming unit 30 are several combustion adjustor bands 
extended along the longitudinal direction (in this embodiment, the conveying direction of the 
long web 20a or 20'a of the wrapping paper) of the wrapping-paper conveying unit 18 when the 
web 20a or 20*a is wrapped into a cigarette form. 

Such a combustion-adjustor spread region forming unit 30 is equipped with a roller 30a, 
which can make contact with one surface of the long web 20a or 20'a of the wrapping paper 
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conveyed by the above-mentioned main part of the wrapping-paper conveying unit 18 and rotates 
in the above-mentioned conveying direction, and with a combustion adjustor adherer 30b, which 
supplies the combustion adjustor to the outer peripheral surface of the roller 30a and adheres the 
combustion adjustor. The roller 30a is rotated and the peripheral velocity is matched with the 
conveying direction and the conveying speed of the long web 20a or 20'a by a rotary driving 
source, which is not shown in the figure, in the device for producing a low flame propagation 
cigarette shown in Figure 1. 

The above-mentioned one surface of the long web 20a or 20'a of the wrapping paper 
becomes an inner surface when the long web 20a or 20'a is wrapped with the above-mentioned 
cut tobacco into a cigarette form. 

The combustion adjustor adherer 30b includes a combustion adjustor tank 32, a pump 34 
with a control means connected to said tank, and a combustion-adjustor adhering part 36 that 
makes contact with the outer peripheral surface of the roller 30a and adheres the combustion 
adjustor from the combustion adjustor tank 32 to the above-mentioned outer peripheral surface 
by the pump 34 with me control means. 

0 The wrapping-paper conveying unit 18 includes a wrapping-paper width direction 
position adjustor 18a, which adjusts a relative width direction position of the long web 20a or 
20'a of the wrapping paper to the outer peripheral surface of the roller 30a in the vicinity of the 
roller 30a of the combustion-adjustor spread region forming unit 30, and also includes a 
wrapping-paper contact and separation unit 1 8b mat selectively contacts and separates the long 
web 20a or 20'a conveyed by the wrapping-paper conveying unit 1 8 to the outer peripheral 
surface of the. roller 30a. The wrapping-paper contact and separation unit 18b separates the web 
20a of 20'a from the outer peripheral surface of the roller 30a as shown by an alternating long and 
short dashed lines in Figure 1 while the device for producing a low flame propagation cigarette of 
Figure 1 is not operated and makes contact between the web 20a or 20'a and the outer peripheral 
surface of the roller 30a as shown by a solid line in Figure 1 while the device for producing a low 
flame.propagation cigarette of Figure 1 is operated. 

Next, referring to Figures 3A and 3B, the constitution of the roller 30a of the combustion- 
adjustor spread region forming unit 30 is explained in further detail. Here, Figure 3A is an 
enlarged side view showing the roller 30a of the combustion-adjustor spread region forming 
means 30, the combustion adjustor adherer 36, and the long web 20a of the wrapping paper 
conveyed by the wrapping-paper conveying unit 18. Figure 3B is a front view showing the roller 
30a, combustion adjustor adherer 36, and web 20a of Figure 3A. 

On the outer peripheral surface of the roller 30a, combustion-adjustor spread region 
transfer areas correspond to the pattern and number of the combustion-adjustor spread regions 
formed on the above-mentioned one surface of the web 20a or 20'a by the combustion-adjustor 
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spread region forming unit 30; in this embodiment, several band-shaped combustion-adjustor 
spread region transfer areas 38, which are formed in accordance with the interval in the width 
direction of several combustion adjuster bands 20b formed by extending in the conveying 
direction of the web 20a or 20 f a and that extend in the peripheral direction of the above- 
mentioned outer peripheral surface, are formed. 

The number, width, and mutual gap of several combustion-adjustor spread region transfer 
areas 38 correspond to the number, width, and mutual gap of several combustion adjuster bands 
20b formed on the above-mentioned one surface of the web 20a or 20'a by the combustion- 
adjustor spread region forming unit 30. 

Within the range of the length in the peripheral' direction of the outer peripheral surface of 
the roller 30a, the length of several combustion-adjustor spread region transfer areas 38 in the 
above-mentioned peripheral direction can be optionally set. 

Figures 4A, 4B, 4C, and 4D show various examples of several combustion adjuster bands 
formed on the above-mentioned one surface of the web 20a of the wrapping paper conveyed by 
the wrapping-paper conveying unit 30 by various combustion-adjustor spread region transfer 
areas 38 of the outer peripheral surface of the roller 30a. In these figures, L is the length of one 
piece of cigarette CG when the wrapping paper constituting the web 20a is wrapped into a 
cigarette form by the wrapping tube unit 23 of Figure 1 and is cut into the cigarette CG with a 
prescribed length by the cutting unit 28. 

Figure 4A shows several combustion adjuster bands 20b [sic; 30b] continuously formed 
in the conveying direction of the web 20a from the starting end to the terminal of the long web 
20a of the wrapping paper. These continuous combustion adjuster bands 20b are formed by 
continuously forming each of several combustion-adjustor spread region transfer areas 38 in the 
above-mentioned peripheral direction of the outer peripheral surface of the roller 30a. 

Figure 4B shows several combustion adjuster bands 20b formed at a prescribed interval 
in the conveying direction of the web 20a from the starting end to the terminal of the long web 
20a of the wrapping paper (in the longitudinal direction when the wrapping paper constituting the 
web 20a is wrapped into a cigarette form by the wrapping tube unit 23 of Figure 1). The above- 
mentioned prescribed interval corresponds to the length 2L of two pieces of said cigarettes CG. 

These combustion adjuster bands 20b formed at a prescribed interval are formed by 
dividing each of several combustion-adjustor spread region transfer areas 38 in the above- 
mentioned peripheral direction of the outer peripheral surface of the roller 30a by a peripheral 
length that is several times the length 2L of two pieces of said cigarettes CG. 

The division interval Y between several combustion adjuster bands 20b and the next 
several combustion adjuster bands 20b in the longitudinal direction can be optionally set. 
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Figure 4C shows several combustion adjuster bands 20b formed at another prescribed 
interval of one half of the prescribed interval of Figure 4B in the conveying direction of the web 
20a from the starting end to the terminal of the long web 20a of the wrapping paper (in the 
longitudinal direction when the wrapping paper constituting the web 20a is wrapped into a 
cigarette form by the wrapping tube unit 23 of Figure 1). The above-mentioned other prescribed 
interval corresponds to the length L of one piece of said cigarette CG. Also, the above-mentioned 
other prescribed interval can be further divided into optional sub-intervals. 

In this case, the division interval Y between several combustion adjuster bands 20b and 
the next several combustion adjuster bands 20b in the longitudinal direction can also be 
optionally set. 

These combustion adjuster bands 20b formed at a prescribed interval are formed by 
dividing each of several combustion-adjuster spread region transfer areas 38 in the above- 
mentioned peripheral direction of the outer peripheral surface of the roller 30a by a peripheral 
length that is several times the length L of one piece of said cigarette CG. 

Also, several combustion adjuster bands 20b formed by further dividing the above- 
mentioned other prescribed interval <by optional sub-intervals are formed by dividing each of 
several combustion-adjuster spread region transfer areas 38 in the above-mentioned peripheral 
direction of the outer peripheral surface of the roller 30a by a peripheral length that is several 
times the length L of one piece of said cigarette CG and further dividing each of the above- 
mentioned other prescribed intervals into optional sub-intervals. 

Figure .4D shows several combustion adjuster bands 20b formed at another prescribed 
interval of Figure 4C in the conveying direction of the web 20a from the starting end to the 
terminsd of the long web 20a of the wrapping paper (in the longitudinal direction when the 
wrapping paper constituting the web 20a is wrapped into a cigarette form by the wrapping tube 
unit 23 of Figure 1). Furthermore, when the wrapping paper constituting the web 20a is wrapped 
at the above-mentioned prescribed interval into a cigarette form by the wrapping-paper winder 26 
[sic] of Figure 1 and cut into the cigarette CG with a prescribed length by the cutting unit 28, 
only the lighting end of the cigarette CG is not formed at a prescribed distance X in the 
longitudinal direction when the above-mentioned wrapping paper is wrapped into a cigarette 
form. 

The above-mentioned prescribed distance X can be set to an optimum value between 
about 10 mm and about 25 mm. 

Also, after the wrapping paper constituting the web 20a is wrapped at the above- 
mentioned prescribed interval into a cigarette form by the wrapping tube unit 23 of Figure 1, 
when it is cut into the cigarette CG with a prescribed length by the cutting unit 28, a combustion 
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adjuster non-spread gap of 1/2- Y is generated at the end that is opposite to the lighting end of the 
cigarette CG. 

In each web 20a of Figures 4B and 4C, the division interval Y between several 
combustion adjustor bands 20b and the next several combustion adjuster bands 20b in the 
longitudinal direction generates the combustipn adjustor non-spread gap of 1/2- Y at one or both 
ends of the cigarette CG when the wrapping paper constituting the web 20a is wrapped at the 
above-mentioned prescribed interval into a cigarette form by the wrapping tube unit 23 of Figure 
1 and is then cut into the cigarette CG with a prescribed length by the cutting unit 28. 

The above-mentioned interval Y eliminates the possibility that the cutting performance of 
the wrapping paper after being wrapped into a cigarette form into the cigarette CG by the cutting 
unit 28 will be lowered due to the attachment of the combustion adjustor to the cutting unit 28 by 
the contact of the cutting unit 28 with the combustion adjustor bands 20b. 

Figure 4E shows a state in which the wrapping paper constituting the web 20a of 
Figure 4D is wrapped with the cut tobacco T into a cigarette form by the wrapping tube unit 23 
of Figure 1 and is cut into the cigarette CG with a prescribed length by the cutting unit 28, with a 
chip paper CP along with a filter FL being installed in the combustion adjustor non-spread gap of 
1/2-Y of the end opposite to the lighting end of the cigarette CG. 

The gap with a prescribed distance X without the combustion adjustor bands 20b, formed 
at the lighting end of the cigarette CG, improves the lighting performance with respect to the 
above-mentioned lighting end and can avoid the influence of the combustion adjustor bands 20b 
on the initial smoking taste of cigarette CG immediately after lighting. 

Several combustion adjustor bands 20b are formed on the above-mentioned wrapping 
paper so that after the wrapping paper constituting the web 20a is wrapped at the above- 
mentioned prescribed interval into a cigarette form by the wrapping tube unit 23 of Figure 1, 
when it is cut into the cigarette CG with a prescribed length by the cutting unit 28, only the 
lighting end of the cigarette CG may not be formed at a prescribed distance X in the longitudinal 
direction when the above-mentioned wrapping paper is wrapped into a cigarette form. This is 
achieved by forming each of several combustion-adjuster spread region transfer areas 38 of the 
outer peripheral surface of the roller 30a as follows. In other words, each of several combustion- 
adjuster spread region transfer areas 38 is divided by the above-mentioned other prescribed 
interval (that is, L) in the above-mentioned peripheral direction of the outer peripheral surface of 
the roller 30a by the peripheral length that is several times the length L of one piece of said 
cigarette CG, and when the wrapping paper constituting the web 20a is wrapped at the above- 
mentioned other prescribed interval into a cigarette form by the wrapping paper winder 26 [sic] 
of Figure 1, then cut into the cigarette CG by the above-mentioned other prescribed length by the 
cutting unit 28, only the lighting end of the cigarette CG is formed by extending the interval with 
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a prescribed distance X in the longitudinal direction when the above-mentioned wrapping paper 
is wrapped into a cigarette form. 

According to the concept of the present invention, each of several combustion adjustor 
bands 20b intermittently formed as shown in Figure 4D can also be further divided into optional 
sub-intervals. 

Next, in addition to Figure 1, referring to Figure 5 that is an enlarged diagram showing a 
modified example of the combustion-adjustor spread region forming unit 30 of the device for 
producing a low flame propagation cigarette of Figure 1 and its periphery, the constitution of a 
combustion-adjustor spread region forming unit 30' of the modified example is explained in 
detail. 

The constitution of a combustion-adjustor spread region forming unit 30' of the modified 
example is equipped with a nozzle 40, which contacts or approaches to the above-mentioned one 
surface of the long web 20a or 20'a of the wrapping paper conveyed by the main part of the 
wrapping-paper conveying unit 1 8, and a combustion adjustor supplier 42 for supplying the 
combustion adjustor to the nozzle 40. 

The combustion adjustor supplier 42 is equipped with a combustion adjustor tank 42b 
with a press 42a, a pump 42c, a controller 42d connected to the pump 42c, a synchronizer 42e 
connected to the controller 42d, and a combustion adjustor conveying tube 42f for conveying the 
combustion adjustor from the pump 42c to the nozzle 40. 

Next, referring to Figures 6A, 6B, and 6C, the constitution of the nozzle 40 of the 
combustion-adjustor spread region forming unit 30' is explained in further detail. Figure 6A is an 
enlarged side view showing the nozzle 40 of Figure 5, Figure 6B is a front view showing the 
nozzle 40 of Figure 6A, and Figure 6C is an end surface diagram showing the end surface of a 
wrapping-paper facing part 40a of the nozzle 40 from the direction opposite to the side view of 
Figure 6A. 

The nozzle 40 includes the tubular wrapping-paper facing part 40a that contacts or 
approaches the above-mentioned surface of the long web 20a or 20'a of the wrapping paper being 
conveyed by the main part of the wrapping-paper conveying unit 1 8 and extends in the width 
direction of the web 20a or 20'a parallel with the above-mentioned one surface. On the outer 
peripheral surface of the wrapping-paper facing part 40a, several nozzle holes 40b are formed In 
this embodiment, several nozzle holes 40b correspond to theWval in the width direction of 
several combustion adjustor bands 20b formed by extending in the conveying direction of the 
web 20a or 20'a on the above-mentioned one surface of the web 20a or 20'a by the combustion- 
adjustor spread region forming unit 30'. 

The number, diameter, and mutual gap of several nozzle holes 40b correspond to the 
number, width, and mutual gap of several combustion adjustor bands 20b of the combustion- 
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adjustor spread regions formed on the above-mentioned one surface of the web 20a or 20'a by the 
combustion-adjustor spread region forming unit 30\ 

The synchronizer 42e of the combustion-adjustor supplier 42 supplies a signal required 
for the controller 42d to control the operation of the pump 42c to the controller 42d so that 
several combustion adjustor bands 20b may b.e formed at a desired length in the conveying 
direction of the web 20a or 20'a for the long web 2Qa or 20a 1 of the wrapping paper, which is 
cylindrically wrapped with the cut tobacco by the wrapping tube unit 23 of the device for 
producing a low flame propagation cigarette of Figure 1 and is cut into each cigarette CG by the 
cutting unit 28, based on the length of each piece of cigarette manufactured using the long web 
20a or 20'a of the wrapping paper being conveyed by the above-mentioned main part of the 
wrapping-paper conveying unit 1 8 by the device for producing a low flame propagation cigarette 
of Figure 1. 

The synchronizer 42e can use an encoder installed in the guide or support rollers in the 
wrapping-paper conveying unit 18, for instance. 

The controller 42d controls the operation of the pump 42c by synchronizing with the feed 
distance of the web 20a or 20'a corresponding to one piece of the cigarette CB in the wrapping- 
paper conveying unit 18 that can be detected by the synchronizer 42e. As a result, for example, as 
shown in Figure 6B, the nozzle 40 can form several desired combustion adjustor bands 20b on 
the above-mentioned one surface of the corresponding web 20a or 20'a from several nozzle holes 
40b. 

Needless to say, even if the combustion-adjustor spread region forming means 30' of this 
modified example is used, referring to Figures 2 and 3, similarly to the combustion-adjustor 
spread region forming unit 30 using the above-mentioned roller 30a, the combustion-adjustor 
spread regions with various patterns of the web 20a or 20'a including several combustion adjustor 
band arrays shown in Figures 4A-4D can be formed at a desired density. 

Also, substances usable as combustion adjusters are currently variously known; as 
examples, proteins such as gelatin, casein, albumin, and gluten; polysaccharides having a 
tackifying action, such as xanthan gum (echo gum), locust bean gum, guar gum (guar pack), 
tragacanth, cod gum, tamarind seed polysaccharides (glyroid [transliteration]), karaya gum, gum 
arabic, pullulan, dextrin, cyclodextrin (oligosebum), and ghatti; polysaccharides having a 
gelation action such as carrageenan, cardlan [transliteration]", agar, gelatin, farcelan 
[transliteration], pectin, jelan [transliteration] gum, and kelcogel [transliteration]; lipids such as 
lecithin; natural high-molecular-weight derivatives such as carboxymethylcellulose (CMC), 
methylcellulose (MC), propylene glycol ester alginate (PGA), and processed starch (for example, 
phosphoric acid starch); synthetic high-molecular-weight compounds such as sodium 
polyacrylate and various kinds of high-molecular-weight emulsifiers; inorganic ammonium salts 
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such as ammonium chloride, ammonium phosphate, ammonium hydrogen phosphate, ammonium 
dihydrogen phosphate, ammonium bromide, and ammonium sulfate; inorganic hydroxides such 
as barium hydroxide, calcium hydroxide, and aluminum hydroxide; and inorganic salt flame 
retardants such as sodium borate, boric acid, zinc chloride, magnesium chloride, calcium 
chloride, and sodium phosphate can be advantageously used. These combustion adjusters can be 
used alone or as a mixture of two kinds or more. 

Next, in addition to Figure 1 , referring to Figures 7-9, a wrapping-paper inspecting unit 
1 1 for a low flame propagation cigarette, which is a new constitution in the device shown in 
Figure 1, is explained in detail. 

Also, Figure 7 is an outlined side view showing the constitution of the wrapping-paper 
inspecting unit 1 1 for a low flame propagation cigarette. Figure 8A is an outlined plan view 
showing a state in which the wrapping-paper inspecting unit 1 1 for a low flame propagation 
cigarette of Figure 7 inspects several combustion adjustor bands 20b formed by the device 10 for 
manufacturing a wrapping paper for a low flame propagation cigarette of Figure 1 from the long 
web 20a or 20'a of the wrapping paper conveyed by the wrapping-paper conveying unit 18 in said 
Figure 1. Figure 8B shows results inspected by the Wrapping-paper inspecting unit 11 for a low 
flame propagation cigarette as shown in Figure 8 A. Figure 9 shows various inspection results that 
can be inspected by the wrapping-paper inspecting unit 1 1 for a low flame propagation cigarette 
of Figure 7. 

As shown in Figure 7, the wrapping-paper inspecting unit 1 1 for a low flame propagation 
cigarette is equipped with a light source 50, which is opposite to the above-mentioned one 
surface on which desired types of several combustion adjustor bands 20b formed by the device 
10 for manufacturing a wrapping paper for a low flame propagation cigarette of Figure 1 are 
formed in the long web 20a or 20'a of the wrapping paper conveyed by the wrapping-paper 
conveying unit 18 of Figure 1, and equipped with a light intensity detector 52, which is opposite 
to the other surface positioned on the side opposite to the above-mentioned one surface in the 
above-mentioned web 20a or 20'a and detects the intensity of light projected from the light 
source 50 and transmitted through the above-mentioned web 20a or 20'a. 

The light source 50 is an illuminator that is parallel with the above-mentioned one surface 
of the opposite web 20a or 20'a and that extends in the direction (the width direction of the web 
20a or 20*a) perpendicular to the conveying direction of this long web 20a or 20'a of the wrapping 
paper of the wrapping-paper conveying unit 18 as shown by an alternating long and short dashed 
line in Figure 8A, and the light source illuminates the above-mentioned one surface of the web 
20a or 20 f a at a uniform illuminance along the above-mentioned width direction. 

The light intensity detector 52 is a line sensor that is disposed symmetrically with respect 
to the light source 50 of the above-mentioned one surface on the above-mentioned other surface 
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of the web 20a or 20'a and extends in the direction (the width direction of the web 20a or 20'a) 
perpendicular to the conveying direction of the long web 20a or 20'a of the wrapping paper of the 
wrapping-paper conveying unit 18 as shown by an alternating long and short dashed line in 
Figure 8A, with the light intensity detector detecting the intensity of the above-mentioned 
transmitted light by a CCD (Charge Coupled Device). 

Instead of the line sensor, the light intensity detector 52 can also be several spot sensors 
that are disposed symmetrically with respect to the light source 50 of the above-mentioned one 
surface on the above-mentioned other surface of the web 20a or 20'a and correspond to only 
several combustion adjustor bands 20b of the web 20a or 20'a on the line extending in the width 
direction of the web 20a or 20'a. / 

A signal processor 54 for processing a signal emitted from the light intensity detector 52 
is connected to the light intensity detector 52, and an inferior-product remover is connected to the 
signal processor 54. Also, the inferior-product remover is usually combined with a filter 
connector for connecting the filter to the cigarette CG supplied from the cigarette manufacturing 
device via the chip paper. 

Figure 8B shows the detection results by the output from the line sensor of the light 
intensity detector 52 at the position in the web width direction when several combustion adjustor 
bands 20b formed on the web 20a shown in Figure 8 A are detected by the above-mentioned light 
intensity detector 52. 

As seen from Figure 8B, the light transmittance intensity is weaker in a range WB where 
the web 20a exists compared to the outside WO of the web 20a at the position in the web width 
direction, and the light transmittance intensity is further weakened in a small range WC 
corresponding to several combustion adjustor bands 20b in the range WB where the web 20a 
exists. 

From the degree of output in the small range WC, the density of the combustion adjustor 
bands 20b corresponding to the small range WC is ascertained, and the width of the combustion 
adjustor bands 20b corresponding to the small range WC is ascertained from the value of the 
width of the small range WC. From the number of said small range WC in the range WB in 
which the web 20a exists, the number of said combustion adjustor bands 20b formed on the web 
20a is ascertained, and from the distribution of several small ranges WC in the range WB where 
the web 20a exists, the distribution of several combustion adjustor bands 20b in the width 
direction of the web 20a is ascertained. Furthermore, the distance in the width direction between 
the mutual combustion adjustor bands 20b formed in the web 20a is ascertained from the value of 
the width among several mutual small ranges WC in the range WB where the web 20a exists. 

Figure 9 shows inspection results in which the output from the line sensor of the light 
intensity detector 52 is processed as a binary signal by the signal processor 54 and in which 
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various inferiorities and wrapping-paper connecting positions for the combustion-adjustor spread 
are decided. 

In a position-inferiority example, in the output from the line sensor of the light intensity 
detector 52 at the position in the web width direction, it is decided that the position of one 
combustion adjuster band 20b among a prescribed number of combustion adjustor bands 20b, to 
be arranged at a prescribed density in a prescribed array in the width direction of the web 20a' is 
shifted. 

In a non-spread example, in the output from the line sensor of the light intensity detector 
52 at the position in the web width direction, it is decided that the formation (spread) of one 
combustion adjustor band 20b among a prescribed number of combustion adjustor bands 20b, to 
be arranged at a prescribed density in a prescribed array in the width direction of the web 20a' is 
not carried out. 

In a width-inferiority example, in the output from the line sensor of the light intensity 
detector 52 at the position in the web width direction, it is decided that the width of one 
_ combustion adjustor band 20b among a prescribed number of combustion adjustor bands 20b, to 
• be arranged at a prescribed density in a prescribed array in the width 'direction of the web 20a,' is 
not a prescribed value. 

In a spread-amount-inferiority example, in the output from the line sensor of the hght 
intensity detector 52 at a position in the web width direction, it is decided that the density of two 
combustion adjustor bands 20b among a prescribed number of combustion adjustor bands 20b, to 
be arranged at a prescribed density in a prescribed array in the width direction of the web 20a, is 
not a prescribed value. Here, the density of one band of the above-mentioned two combustion 
adjustor bands 20b exceeds the upper limit threshold of a prescribed density range (in the output 
from the above-mentioned line sensor, the lower limit TD of the output range corresponding to 
the above-mentioned prescribed density range) and is higher than the above-mentioned 
prescribed density range! The density of the other band does not reach the lower limit threshold 
of a prescribed density range (in the output from the above-mentioned line sensor, the upper limit 
TU of the output range corresponding to the above-mentioned prescribed density range) and is 
lower than the above-mentioned prescribed density. 

In the wrapping-paper connection position detection, at the position where the end of the 
start of the long web 20' of another wrapping paper is connected to the terminal of the long web 
20 of one wrapping paper in the wrapping-paper supply source 16 of Figure 1 by the automatic 
connector 22, in the output from the line sensor of the light intensity detector 52 at a position in 
the web width direction, it is decided that the paper-transmitting output level of the part where 
there is no combustion adjustor bands 20b of the web 20a and in which the paper-transmitting 
output levels in all the prescribed number of combustion adjustor bands 20b to be arranged at a 



35-2597 



24 



prescribed density in a prescribed array in the width direction of the web 20a are uniformly 
lowered, is lower compared with the case in which these levels are normally detected at positions 
other than the above-mentioned connected position. 

When the above-mentioned various inferiorities of several combustion adjustor bands 
20b to be formed at a prescribed density in a prescribed array on a long web 20 or 20' of the 
wrapping paper and the connected position of the long web 20 and 20 ? of the wrapping paper are 
detected based on the output from the light intensity detector 52 by the signal processor 54, the 
timing at which the cigarette CG wrapped at the position of the long web 20 or 20' of the 
wrapping paper including these inferiorities or connected position is cut from the cigarette bar 
CB prior to cutting by the cutting unit 28 of Figure 1 can be removed from the normal cigarette 
CG with the filter by the above-mentioned inferiority-product remover, which is not shown in the 
figure, can be ascertained using the same constitution as that of the synchronizer 42e having been 
used in the combustion-adjustor spread region forming unit 30' of the modified example of 
Figures. 

Also, needless to say, based on the output from the light intensity detector 52, the signal 
processor 54 can detect the existence of each of several combustion adjustor bands 20b in the 
longitudinal direction (the conveying direction of the web 20 or 20 f of the wrapping-paper 
conveying unit 1 8 in this embodiment) when the long web 20 or 20' of the wrapping paper is 
wrapped into a cigarette form while the web 20 or 20* is conveyed at a prescribed speed by the 
wrapping-paper conveying unit 18. 

The light intensity detector 52 can then detect the length at which each of the above- 
mentioned several combustion adjustor bands 20b in the longitudinal direction does not exist, 
from the time at which each of several combustion adjustor bands 20b is not detected and can 
detect the conveying speed of the web 20 or 20' of the wrapping-paper conveying unit 18. In the 
above-mentioned wrapping paper, the above-mentioned several combustion adjustor bands 20b 
are formed only at a prescribed distance in the longitudinal direction when the long web 20 or 20* 
of the wrapping paper is cut for each cigarette and is wrapped into a cigarette from the lighting 
end, and the light intensity detector can also detect the above-mentioned prescribed distance. 

Furthermore, the detailed numerical values of the above-mentioned prescribed distance 
can also be detected, and it can be seen that the above-mentipned prescribed distance is set 
between about 10 mm and about 25 mm. 

Also, according to the concept of the present invention, as shown in Figure 10A, in the 
method for producing a low flame propagation cigarette of the present invention, needless to say, 
when the web 20 or 20' conveyed by the wrapping-paper conveying unit 1 8 is wrapped into a 
cigarette in the wrapping tube unit 23, several combustion adjustors 20b can be formed at a 
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desired interval in the longitudinal direction over the entire length in the direction intersecting 
with the above-mentioned longitudinal direction. 

In this case, several combustion adjuster bands 20b in the web 20 or 20' are preferably 
formed on the inside surface when the web 20 or 20' is wrapped into a cigarette form in the 
wrapping tube unit 23. 

In the combustion-adjustor spread region forming unit 30 shown in Figures 3A and 3B, 
these several combustion adjuster bands 20b are formed by way of the combustion-adjustor 
spread region transfer regions extended in the direction along the rotational center line of the 
roller 30a at several positions mutually separated at a desired distance on the outer peripheral 
surface of the roller 30a. Also, in the combustion-adjustor spread region forming unit 30' shown 
in Figures 6A-6C, these several combustion adjuster bands 20b are formed by shortening the jet 
time of the combustion adjuster from several nozzle holes 40b of the nozzle 40 for the web 20 or 
20' being conveyed by the wrapping-paper conveying unit 18. 

Also, as shown in Figure 10B, the combustion-adjustor spread regions formed on the web 
20 or 20* may also be constituted by the gathering of a number of small points. The combustion- 
adjustor spread regions constituted by such a gathering of a number of small points may be 
extended in a band shape in a direction intersecting with that of the longitudinal direction when 
the web 20 or 20' is wrapped into a cigarette form in the wrapping tube unit 23 on the Web 20 or 
20' as shown in Figure 10B, and may also be extended in a band shape along the longitudinal 
direction when the web 20 or 20' is wrapped into a cigarette form in the wrapping tube unit 23 as 
shown in Figure 4E. Furthermore, the number of these band-shaped combustion adjustor regions 
can also be optionally set, and the boundary of the band-shaped combustion-adjustor spread 
regions may also be indistinct. Also, the combustion-adjustor spread regions can be formed with 
various optional distributions (including the pattern and number) other than the band shape on 
the web 20 or 20'. 

With the constitution of the combustion-adjustor spread regions consisting of a number of 
small points of the combustion adjuster, a more precise combustion adjustment is made possible. 

INDUSTRIAL APPLICABILITY 

As seen from the above-mentioned detailed descriptions, according to the device for 
producing a low flame propagation cigarette of the present invention, even if a lighted cigarette is 
erroneously left on a combustible material, no scorching is caused until the combustion is 
extinguished by a combustion adjustor, or the heat of combustion being controlled by the 
combustion adjustor is removed by the combustible material, so that scorching is prevented from 
being caused in the combustible material or from advancing so much as in the past. Thus, a low 
flame propagation cigarette can be manufactured by the present invention. 
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CLAIMS 

1 . A method for producing a low flame propagation cigarette, characterized by being 
equipped with a wrapping-paper conveying process that conveys a wrapping paper (20a, 20a 1 ) for 
a cigarette (CG); a combustion-adjustor spread region-forming process that forms combustion- 
adjustor spread regions for the wrapping paper (20a, 20a 1 ) being conveyed in the wrapping-paper 
conveying process; a cut-tobacco supply process that supplies cut tobacco (T) to the wrapping 
paper (20a, 20a 1 ) in which the above-mentioned combustion-adjustor spread regions are formed 
in a special process; a wrapping tube process that wraps the wrapping paper (20a, 20a') to which 
the cut tobacco (T) is supplied in the cut-tobacco supply process and forms the cut tobacco (T) 
into a cigarette (CG) form; and a cigarette cutting process that cuts the wrapping paper (CB) 
wrapped along with the cut tobacco (T) into a cigarette (CG) form in the wrapping tube process 
in accordance with the length in the longitudinal direction of the above-mentioned cigarette 
°(CG). 

2. The method for producing a low flame propagation cigarette of Claim 1, characterized 
by the fact that in the combustion-adjustor spread region forming process, the operation is carried 
out by synchronizing with the wrapping-paper cutting operation in the cigarette cutting process. 

3. The method for producing a low flame propagation cigarette of Claim 1 or 2, 
characterized by the fact that a combustion-adjustor spread region inspecting process for 
inspecting the distribution and density of the combustion adjuster bands formed for the wrapping 
paper (20a, 20a') in the combustion-adjustor spread region forming process is further provided 
between the combustion-adjustor spread region forming process and the cut-tobacco supply 
means. 

4. The method for producing a low flame propagation cigarette of Claim 3, characterized 
by the fact that in the combustion-adjustor spread region inspecting process, light is projected 
from one surface of the wrapping paper (20a, 20a') for cigarette (CG) after the combustion- 
adjustor spread regions are formed; the transmitted light is detected from the other surface of the 
wrapping paper (20a, 20a 1 ) for cigarette (CG) after the combustion-adjustor spread regions are 
formed; and the distribution and density of the combustion-adjustor spread regions formed for 
the wrapping paper (20a, 20a 1 ) is inspected by the intensity distribution of the transmitted light. 
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5. The method for producing a low flame propagation cigarette of any of Claims 1-4, 
characterized by the fact that in the combustion-adjustor spread region forming process, when the 
wrapping paper (20a, 20a') is wrapped into a cigarette (CG) form, the above-mentioned several 
combustion-adjustor spread regions are formed on the surface that is the inner surface of the 
wrapping paper. 

6. The method for producing a low flame propagation cigarette of any Claims 1 -5, 
characterized by the fact that in the combustion-adjustor spread region forming process, several 
combustion adjuster bands (20b) extended along the longitudinal direction are formed when the 
wrapping paper (20a, 20a*) is wrapped into a cigarette "(CG) form. 

7. The method for producing a low flame propagation cigarette of of Claim 6, 
characterized by the fact that in the combustion-adjustor spread region forming process, several 
combustion adjuster regions (20b) separated by prescribed intervals in the longitudinal direction 
and extended along the longitudinal direction are formed when the wrapping paper (20a, 20a") is 
wrapped into a cigarette (CG) form. 

8. The method for producing a low flame propagation cigarette of any of Claims 1-7, 
characterized by the fact that in the combustion-adjustor spread region forming process, in the 
above-mentioned wrapping paper (20a, 20a'), the above-mentioned combustion-adjustor spread 
regions are not formed at a prescribed distance in the longitudinal direction when the above- 
mentioned wrapping paper is wrapped in a cigarette (CG) form, from the lighting end when the 
wrapping paper is cut for each cigarette. * 

9. The method for producing a low flame propagation cigarette of Claim 8, characterized 
by the fact that tiie above-mentioned prescribed distance is preferably set in a range of about 10- 
25 mm. 

10. The method for producing a low flame propagation cigarette of any of Claims 1-9, 
characterized by the fact that in the combustion-adjustor spread region forming process, a roller 
(30a) makes contact with the above-mentioned wrapping paper (20a, 20a') being conveyed in the 
wrapping-paper conveying process and rotates in the above-mentioned conveying direction; 
combustion-adjustor spread region transfer regions (38a) corresponding to the above-mentioned 
combustion-adjustor spread regions are formed on the outer peripheral surface of the above- 
mentioned roller; and the combustion adjuster is supplied to the outer peripheral surface of the 
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above-mentioned roller from a combustion adjustor adherer (36), so that the combustion adjuster 
is adhered. 

1 1 . The method for producing a low flame propagation cigarette of any of Claims 1 -9, 
characterized by the fact that in the combustion-adjustor spread region forming process, a nozzle 
(40a) contacts or approaches the above-mentioned wrapping paper (20a, 20a 1 ) being conveyed by 
the wrapping-paper conveying process; several nozzle holes (40b) are formed in the nozzle; and 
the combustion adjustor is supplied to the above-mentioned nozzle from a combustion adjustor 
supplier (42), 

12. A device for producing a low flame propagation cigarette, characterized by being 
equipped with a wrapping-paper conveying unit (1 8) that conveys wrapping paper (20a, 20a 1 ) for 
cigarette (CG); a combustion-adjustor spread region forming unit (30, 30 f ) that forms 
combustion-adjustor spread regions for the wrapping paper (20a, 20a f ) conveyed by the 
wrapping-paper conveying unit (18); a cut-tobacco supply unit (12) that supplies cut tobacco (T) 
to the wrapping paper (20a, 20a 1 ) in which the above-mentioned combustion-adjustor spread 
regions are formed by the combustion-adjustor spread region forming unit (30); a wrapping tube 
unit (23) that wraps the wrapping paper (20a, 20a 1 ) to which the cut tobacco (T) is supplied by 
the cut-tobacco supply unit (12) and forms the cut tobacco (T) into a cigarette (CG) form; and a 
cigarette cutting unit (28) that cuts the wrapping paper (20, 20a 1 ) wrapped along with the cut 
tobacco (T) into a cigarette (CG) form by the wrapping tube unit (23) in accordance with the 
length in the longitudinal direction of the above-mentioned cigarette (CG). 

13. The device for producing a low flame propagation cigarette of Claim 12, 
characterized by the fact that the combustion-adjustor spread region forming unit (30, 30') forms 
the combustion-adjustor spread regions for the wrapping paper (20a, 20a f ) by synchronizing with 
the wrapping-paper cutting operation in the cigarette cutting unit (28). 

14. The device for producing a low flame propagation cigarette of Claim 12 or 13, 
characterized by the fact that a combustion-adjustor spread region inspecting unit (1 1) for 
inspecting the distribution and density of the combustion-adjustor spread regions formed for the 
wrapping paper (20a, 20a 1 ) by the combustion-adjustor spread region forming unit (30, 30') is 
further provided before the supply of the cut tobacco (T) by the cut-tobacco supply unit (12) after 
the formation of the combustion-adjustor spread regions for the wrapping paper (20a, 20a 1 ) by the 
combustion-adjustor spread region forming unit (30, 30'). 
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15. The device for producing a low flame propagation cigarette of Claim 14, 
characterized by the fact that in the combustion-adjuster spread region inspecting unit (1 1), light 
is projected from one surface of the wrapping paper (20a, 20a') for cigarette (CG) after the 
combustion-adjustor spread regions are formed; the transmitted light is detected from the other 
surface of the wrapping paper (20a, 20aO for cigarette (CG) after the combustion-adjustor spread 
regions are formed; and the distribution and density of the combustion-adjustor spread regions 
formed for the wrapping paper (20a, 20a?) are inspected by the intensity distribution of the 
transmitted light. 

16. The device for producing a low flame propagation cigarette of any of Claims 12-15, 
characterized by the fact mat the combustion-adjustor spread region forming unit (30, 30') is 
disposed such that it can make contact with the wrapping paper (20a, 20a') conveyed by the 
wrapping-paper conveying unit ( 1 8) and is provided with a wrapping-paper contact and 
separation unit (1 8b) for selectively contacting the wrapping paper (20a, 20a 1 ) conveyed by the 
wrapping-paper conveying unit (18) to and from the combustion-adjustor spread region forming 
unit (30, 30'). 

17. The device for producing a low flame propagation cigarette of Claim 1 6, 
characterized by the fact that the wrapping-paper contact and separation unit (1 8b) separates the 
above-mentioned wrapping paper from the combustion-adjustor spread region forming unit (30, 
30*) while conveying of the wrapping paper (20a, 20a') of the wrapping-paper conveying unit 
(18) is stopped. 

18. The device for producing a low flame propagation cigarette of any of Claims 12-17, 
characterized by the fact that in the combustion-adjustor spread region forming unit (30, 30*), 
several combustion adjuster bands (20b) extended along the longitudinal direction are formed 
when the wrapping paper (20a, 20aO is wrapped into a cigarette (CG) fdim. 

19. The device for producing a low flame propagation cigarette of Claim 18, 
characterized by the fact that in the combustion-adjustor spread region forming unit (30, 30'), 
several combustion adjuster bands (20b) separated by prescribed intervals in the longitudinal 
direction and extended along the longitudinal direction are formed when the wrapping paper 
(20a, 20a!) is wrapped into a cigarette (CG) form. 

20. The device for producing a low flame propagation cigarette of any of Claims 12-19, 
characterized by the fact that in the combustion-adjustor spread region forming unit (30, 30*), in 
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the above-mentioned wrapping paper (20a, 20a f ), the above-mentioned combustion-adjustor 
spread regions are not formed at a prescribed distance (X) in the longitudinal direction when the 
above-mentioned wrapping paper is wrapped in a cigarette form from the lighting end when the 
wrapping paper is cut for each cigarette (CG). 

21 . The device for producing a low flame propagation cigarette of Claim 20, 
characterized by the fact that the above-mentioned prescribed distance (X) is preferably set in a 
range of about 10-25 nim. 

22. The device for producing a low flame propagation cigarette of any of Claims 12-21, 
characterized by the fact that the combustion-adjustor spread region forming unit (30, 30*) forms 
the above-mentioned combustion-adjustor spread regions on the inner surface when the wrapping 
paper is wrapped into a cigarette (CG) in the wrapping paper (20a, 20a 1 ). 

23. The device for producing a low flame propagation cigarette of any 6f Claims 12-22, 
characterized by the fact that the conveying direction of the wrapping paper (20a, 20a f ) in the 
wrapping-paper conveying unit (18) is the longitudinal direction when the wrapping paper is 
wrapped into a cigarette (CG) form; with the combustion-adjustor spread region forming unit 
(30) being equipped with a roller (30a) that makes contact with the above-mentioned wrapping 
paper conveyed by the wrapping-paper conveying unit (18) and rotates in the above-mentioned 
conveying direction, combustion-adjustor spread region transfer regions (42) formed in 
accordance with the above-mentioned combustion-adjustor spread region on the outer peripheral 
surface of the above-mentioned roller (30a), and a combustion adjustor adherer (36) that supplies 
the combustion adjustor to the outer peripheral surface of the above-mentioned roller (30a) and 
adheres the combustion adjustor. 

24. The device for producing a low flame propagation cigarette of any of Claims 12-22, 
characterized by the fact that the conveying direction of the wrapping paper (20a, 20a') in the 
wrapping-paper conveying unit (18) is the longitudinal direction when the wrapping paper (20a, 
20a 1 ) is wrapped into a cigarette (CG) form; with the combustion-adjustor spread region forming 
unit (30') being equipped with a nozzle (40a) that contacts or approaches the above-mentioned 
wrapping paper (20a, 20a 1 ) conveyed by the wrapping-paper conveying unit (18), several nozzle 
holes (40b) formed in the nozzle (40a), and a combustion adjustor supplier (42) that supplies the 
combustion adjustor to the above-mentioned nozzle (40a). 
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